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Mars Pathfinder is a $150 ]Ilillioll tl]l~l~;llll]e~l  Mars cx]~lol~itiol]  mission designed to
dr]ivcr  a lander, canlcra anti i]l’+tl  LII1 Ifllt Ilc]erl 10vc]< to t]lc Martia~l  surface! on July 4,

‘ 1997. ‘1’0 nwct the nlission reclllitt[l li. [ ii S, ,1 passive 1 {nt q, 1 kwcnt,  and 1,anding (IWI,)
approach has been developed aJ’iL] si] 1 ~ll]a+ ( d by al 1 cnd-tf)-r]ld h40ntc Carlo sitnulation.
A critical concern is the validity [)j t I I< tlyn;in~ic  ~nodel  uscci  in the sinmlation for
prcxlictills the clynan~ical  bcha~’iol” (If {II(I !+\7St(’Jl)  as it dcsc(vlds through the Martian
atnmsphcrco ‘]’0 address this cc)] 1:(’t J), a s~~ri(’s of mu]ti-body  systenl drop tests was
pcrfornwcl and followed I)y all ~xt, Jlc.iv( ~ test/]) 10C1CI  corrclatio]l effort. ‘1’his  paper
sun~n~ari~,cs  the successful COI t(’liit io] I (If t“! I(S test r(+wlts  I() tllc test n-rode].

A  3 - 1 )  n~ulti-lmdy  dynanlic  II I(M1(’1, W> illll>tratcd  i]~ l~igL]re 1, was developed based on
the test confi~uration. ‘]’his tcs{ ]l~()(ltl Lt)I Isists of a clisk ~,a]>-band ])arachutc,  backshell,
brid]c and ]ander. ‘]’]w nlodal } )ar,)ln(’1(’)s I )( th(’ t(>st IIICK](’I  wcJ”e obtained by linearizing
the test n~odcl.  Spectral anal~’sf’s  V, t:] ~’ ~ wrforlntd to cxtl;lct  out the corresponding
n~odal paranwters fron~ the t(’s! (ia ( ,~. ‘1’hc II”]odc’1  paT  al”Jl(’tC!l’S  were updated by
c@rrdati]l~,  th~s~ two sets of ] I)[){];I1  ] )iil’(1  I J JCkl”S. A]} mte]lsj\~c parametric study was
pwformcd to identify the paI acl lut~. ii(’r~  l(lyllamic  cocfficie]lts usi]lg the view angles
di~,itizxd fron~ the video takml d ~]1 il 111, t 1 I(S I nult i-lxd y system drop tests,

Results & Conclusions—-. . ..—. —. —— —.. ——

As sun~n~arized  in “l’able 1, tlu’ tcsl/]l](\~ltJl  correlation results validated many in~portant
assun~ptions  and paranwters, inc l~)cl ) 1~:’,  t]!{’ paracl ~utc a(:rodynan~ic  coefficients, used in
the Mars Pathfinder 1;1)1,  sil)~~]la{i<)] 1, ‘I 1 I(’ test verified In(xlcl  was used to develop a
dynanlic Inodel for the final l’l~ci t( v I II I(.I !,lontc (’arlo  l;l)l, sil]lulat ion. ‘1’hc simulation
results will bc used for final s}’st~’111 ] xii f(~; 1 l~ancc asscssnwnt.


